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Continuous Electrophoretic Separation of Radioactive Rare Earths 
Z. Konrad-Jakovac 
Institute »Rueter Boskovic«, Zagreb, Croatia, Yugoslavia 
The · study includes: (a) electrophmetic mobilities of radioactive rare 
earths plotted against the gradient concentration of lactic acid with high 
voltage electrophoresis, and (b) the possibility of continuous electro-
phoretic sepa·ration of radioactive rare earth mixtures in 0.05 N lactic 
acid . 
a) All lanthanides show the characteristic cathodic mobility in lactic 
acid concentrations between 0.01 and 0.1 N . Their electrophoretic mobility 
decreases with the increase of lactic acid concentration. By decrease of 
ionic radius of rare earths their cathodic mobilities decrease also , Rr - va-
lues of all rare earths increase with lactic acid concentration increase, i.e . 
the adsorption on cellulose decreases. 
b) Relative electrophoretic mobilities of rare earths in 0.05 N lactic 
acid were determined. The rare earth complexibility in 0.05 N lactic acid 
increased with the decrease of ionic radius i .e . in the increasing direction 
of ordinal number. The diagrams give information about the possibility of 
continuous electrophoretic separations of all rare earths between tne ordinal 
numbers 57 and 71. 
The obtained results are in accordance with literature on rare earths 
with other complex media and with other techniques, such as ion exchange, 
extraction techniques and some others. 
The continuous electrophoretic separation of the following radio-
active rare earth mixtures in 0.05 N lactic acid were described as : (1) 
Ce(l44)-Tb(l60)-Tm(170); (2) Ce(144)-Eu(l52)-Yb(l69l; (3) Nd (147)-Er(169)-Lu(177); 
(4)Ce(144)-Gd(153)-LU(l 77) ; (5) Ce(144)-Pm(l47)-Tb(160)-Er(169)-Lu(177) . 
For each radioautogram of continuous electrophoretic separation a par-
tition diagram of the activity of separated mixture components was found. 
Besides, for the described experimental conditions, it is impossible to 
separate mixtures of rare earths with more than 5 components in 0.05 N 
lactic acid, not even by the enlargment of the corresponding apparatus. 
The possibility of applying the continuons electrophoretic separation 
of radioactive rare earths to obtain carrier - free radionuclides, as well 
as in qualitative and quantitative radiometric analysis has been discussed. 
Parts of this thesis were published: 
J. Chromatog . 3 (1960) 477-481. ; ibid. 1 (1962) 380-384. 
Examiners: Prof. B. Tefak, Prof. M. Mirnik, Prof. V. Krajovan. 
Ora! Examination: April 14, 1962 ; Ph. D. degree conferred : May 15, 
1962. 
Thesis deposited at the University Library, Zagreb, and Institute 
»Ruder Boskovic«, Zagreb. 
(125 pages, 21 figures, 8 tables, 309 references, original in Croatian) 
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